Expression and purification of a recombinant peptide from the Alzheimer's beta-amyloid protein for solid-state NMR.
Fibrillar protein aggregates contribute to the pathology of a number of disease states. To facilitate structural studies of these amyloid fibrils by solid-state NMR, efficient methods for the production of milligram quantities of isotopically labeled peptide are necessary. Bacterial expression of recombinant amyloid proteins and peptides allows uniform isotopic labeling, as well as other patterns of isotope incorporation. However, large-scale production of recombinant amyloidogenic peptides has proven particularly difficult, due to their inherent propensity for aggregation and the associated toxicity of fibrillar material. Yields of recombinant protein are further reduced by the small molecular weights of short amyloidogenic fragments. Here, we report high-yield expression and purification of a peptide comprising residues 11-26 of the Alzheimer's beta-amyloid protein (Abeta(11-26)), with homoserine lactone replacing serine at residue 26. Expression in inclusion bodies as a ketosteroid isomerase fusion protein and subsequent purification under denaturing conditions allows production of milligram quantities of uniformly labeled (13)C- and (15)N-labeled peptide, which forms amyloid fibrils suitable for solid-state NMR spectroscopy. Initial structural data obtained by atomic force microscopy, electron microscopy, and solid-state NMR measurements of Abeta(11-26) fibrils are also presented.